50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

CEGSINGHENE:

USN . 18ME61
Sixth Semester B.E. Degree Exammatw mn, June/July 2024
Finite Element Mé‘-t.__ ods
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choasmg ONE Sfull question from each module.
1 a. List and explain general steps of F uﬁ*tgéEiement Methods. |, ¢ (10 Marks)
b. A bar of length L, cross sectu:ﬁ*% Eréa A and modulus Qﬁ@lasﬁcxty E, is subjected to
distributed load q = CX, where¢ ‘@@%onstant as in Fig Qlf;@} Determine the displacement of
bar at end using R-R method™, ’f“_ fj"
(10 Marks)
p i "“x iy OR Mo
2 a Explam‘”‘ﬂlﬂ‘erent types of elemént%:?n Finite Element Metﬁod. (05 Marks)
b. Explain simplex, complex andmmtlplex elementss (" (05 Marks)
c. Using Galeskin’s method fmd the expression fm;:di@
in Fig Q2(c) i
* %
(10 Marks)
3 ﬁ%],ggnve shape function fof C S.T element: (10 Marks)
b \DBI'IVC shape ﬁmc r TET -4 eleméhts (10 Marks)
s {#E%g}
J’ &&mgz% OR
4 bers of structure given in Fig Q4. Using penalty approach

method.
A plumin
}J- e see! ?- yooo N
:_.=»;§.r‘|s; A‘ . I‘oﬂ h,h:‘ A"’ :mqut ! EA‘ = h G‘Pa
X ; (20 Marks)




18ME61

Module-3
5§ a. Derive Hermite shape functions for beam element.
b. Fig Q5(b) shows a simply supported beam sub_le
Take E = 200GPa, I = 2 x 10°mm".

L (10 Marks)
te E\gto U.D.L to obtain max, deflection.

v F1g Q5(b) - (10 Marks)
W OR 2
6 a. Derive an equation for st'ffngsf matrix for Torsion bar, * (10 Marks)

Sircular C/S as in ﬁg;uf@%‘i% subjected to torque as shown in

b. A solid stepped bar :
gle of twist and shéaf%tresses in bar E = 2 x 10°N/mn?’,

Fig Q6(b). Deternnﬁ%:__
{ﬁm/

(10 Marks)

Iy Mod
7 a. Derivean dlfferentlal equat ion for 1D heat, cﬁﬁductlon sy (10 Marks)

(10 Marks)

‘OR
8 a Derive 2D ﬂ%?;:ﬁow for porous ﬁEﬁ\ﬁm differential equation. 10 Marks)
b. For the smooth’ pipe shown lﬁfﬁg Q8(b) with uniform C/S of 1m® determine the flow

velocities at the centre and rlght end, knowing velocity at left Vx = 2m/sec.

: Fig Q8(b) (10 Marks)
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18ME61
Module-5
9 a. Derive strain displacement matrix for axi-symeric elemg (10 Marks)
b. Evaluate nodes forces used to replace the linearly vz face traction as in Fig. Q9(b)
;\:’N“‘ S 3
L A,-ﬁz:'.&'m_u
W Fig Qo) e (10 Marks)
s .-"'ﬂ'ls_;.!'.-';‘.;‘l;
OR @y
10 Evaluate eigen vectors and eigen values for the stepped bar shown in Fig QI0.
Take E = 200GPa and.- ¢ weight 7850 kg/m®. Draw mode shapes, A; = 400mm?’,
Ay = 200mm’, B

g; N
‘ .-. 3
%

(20 Marks)



